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Abstract
In terms of funerary archaeology, the Bell Beaker period in Europe 
exhibits two main burial complexes: collective burials in the west 
and single graves in the east. This study focuses on the implication of 
stone wristguards, as well as other objects associated with archery, 
included in select single inhumation burials of the Eastern complex. 
Such stone wristguards are currently interpreted as a piece of protec-
tive equipment used by archers; however, their fabrications in stone 
and the overall lack of evidence for usage raises the question of prac-
ticality. Were these wristguards used in the everyday lives of warriors 
or were they symbolic? And were the individuals interred with these 
wristguards archers themselves? Answering these questions could 
address a bigger question concerning the presence of a social class 
of archers and its implications towards the importance of warfare at 
a time of transition from the Neolithic to the Bronze Age.
In order to respond to these questions, this paper first examines 
the evidence and the archaeological perspective on archery and 
warfare throughout the Neolithic, culminating in the Bell Beaker pe-
riod. This is followed by an anthropological approach attempting to 
identify specialized archery from the osteological remains of 27 Bell 
Beaker individuals from Bohemia (Czech Republic). 10 of the individ-
uals were buried in the presence of archery-related objects, primar-
ily stone wristguards, thus classifying them as “suspected archers”.
Anthropological analyses involved integrating the human biome-
chanics of archery with classifications of entheseal changes in order 
to postulate on an individual’s likelihood of having been a special-
ized archer. While these analyses revealed minimal differences be-
tween specific points on the skeletons of the suspected and non-
suspected archers, the suspected archers do share some common 
characteristics. This study validates the use of anthropological analy-
ses in identifying specialized archers. These results also indicate that 
the individuals interred with stone wristguards were likely archers 
themselves. Identifying a specialized archer in the presence of artisa-
nal archery goods provides additional evidence for a class of archers 
during the Bell Beaker period.
1. Introduction
From the Mesolithic to the Neolithic, arrow points, iconography, 
and the rarely preserved bow provide evidence for the existence of 
archery. As the Neolithic period progresses, more and more weap-
ons appear in the archaeological record until arriving at the Bell 
Beaker period, when flint and copper daggers as well as wristguards, 
largely in stone though also in other more valuable materials, appear 
with marked prominence (Strahm 1998; Cauwe et al. 2007). Such 
items appearing in select single burials are commonly referred to as 
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the “archer’s package”, often with additional objects such as bow-
shaped pendants, arrowheads, and ceramics.
When looking at these characteristic “archer burials” of the Bell 
Beaker period, one of the resulting questions is whether or not the 
individuals buried with archery-related objects were specialized 
archers themselves (Fig. 1). If the individuals were specialized arch-
ers, this justifies the choice of grave goods. However, if they were not 
archers themselves yet still possessed artisanal archery equipment 
as part of their funerary ritual, archery then becomes open to inter-
pretation at the familial, occupational (perhaps artisanal), or societal 
level. In either case, there remains an overarching question pertain-
ing to the importance of archery for these ancient peoples and its 
impact on everyday life.
Beginning with the basic gender roles outlined by ethnoarchaeol-
ogy, one can assume that the majority of specialized archers would 
have been men (Pétrequin/Pétrequin 1990; Gallay 2011). Considering 
the Mesolithic invention of European archery (Hernández-Pacheco 
1918; Bergman 1993) and the fact that fortifications do not appear 
until roughly the Linear Pottery culture of the Early Neolithic in Eu-
rope (Howell 1987; Cauwe et al. 2007), it stands to reason that archery 
was first used by individual hunting populations and not for warfare. 
However, by the Final Neolithic period, the Bell Beaker culture wit-
nessed an increase in objects related to archery, a phenomenon pos-
sibly driven by the presence of warfare.
Current understanding marks the Neolithic period as the be-
ginning of agriculture in Europe, leading to several economic and 
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Fig. 1. Example of a Bell Beaker “archer” 
burial from grave 90B of the Čachovice 
cemetery near modern-day Prague, 
Czech Republic (after Neustupny/Smrž 
1989).
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cultural changes as populations adapt to a non-nomadic way of life. 
The Middle Neolithic period saw settlers moving farther away from 
rivers and settling on plateaus, as well as building fortifications or 
ditches around their dwellings (Howell 1987). Examples of these 
structures can be seen in cultures such as the Lengyel in Eastern and 
Central Europe, where circular ditches or palisades encircle either 
houses or small villages (Fig. 2) (Pavúk 1991; Pažinová 2007). The pres-
ence of defensive systems is a clear sign of social unease or instabili-
ty, perhaps even an indication of warfare, which may have been due 
to competition for territory and resources. Directly preceding the 
Lengyel culture in Central and Western Europe was the Linearband-
keramik (LBK) culture. A study from Bentley et al. (2012) found a link 
between access to fertile soil and the presence of adzes in burials al-
ready at this time, as well as a patrilocal society, indicating the exist-
ence of a social hierarchy. At the start of the Final Neolithic, technical 
knowledge had become increasingly important, especially as met-
al technologies began to take hold (Cattin 2008; Cattin et al. 2011). In 
addition, artisanal objects, such as jewelry and weaponry, appeared 
more prevalently in burial contexts of the Eastern complex, aiding 
in the increased distinction between masculine and feminine burials 
(Fleckinger 2005). All of these aspects of the Pre- Bell Beaker cultures 
contribute to the overall assumption that both social hierarchies and 
warfare were in existence during the Bell Beaker period.
10 m
N
In order to have a comprehensive look into Bell Beaker archery, var-
ious elements have to be considered, most notably the evolution and 
morphology of bows and arrows as well as artisanal and artistic ref-
erences to archery. However, understanding Bell Beaker archery lies 
not only in the interpretations of archaeological contexts, but also 
in understanding the corresponding anthropological remains. This 
can lead to direct implications on the importance and social ramifi-
cations of archers during this innovative period of prehistory.
Fig. 2. A settlement site in Bucany (Slo-
vakia), exhibiting fortifications of the 
Lengyel culture, with two ditches and 
a palisade surrounding a small village 
(after Pažinová 2007).
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Keeping this in mind, the goal of this project is to use archaeolog-
ical data combined with anthropological analyses in order to iden-
tify specialized archery in Bell Beaker burials. This will begin with a 
brief look at archery-related imagery, the evolution and adaptations 
of bows and arrows, and the functionality of stone wristguards. The 
next step will involve an attempt to decipher skeletal markers of oc-
cupation on the remains of individuals associated with such con-
texts. For this study, these collections include individuals from Bell 
Beaker cemeteries in the region of modern-day Prague (Czech Re-
public). Once the presence of specialized archery is identified, these 
results could then be applied to interpretations of the role of archers 
within the social structure of a Bell Beaker society.
2. Evidence for archery
In order to better understand the archaeological aspect of Bell 
Beaker archery, one must first look at its development and evolu-
tion throughout the Neolithic period. In doing so, it becomes clear 
that this practice gained prominence throughout the Neolithic cul-
tures especially in terms of its links to warfare. The primary elements 
through which archery appears in the archaeological record include 
artistic representations, bows, arrows, and eventually wristguards. 
Putting into perspective the development and prevalence of ar-
chery-related objects and their artisanal values act as a major indi-
cator for the importance of archery during the Bell Beaker period.
2.1 Pre-Bell Beaker period
In the Northwestern Mediterranean region, depictions of archers 
appear during the Neolithic in various contexts, such as cave paint-
ings and usually as hunters of cervidae (Hernández-Pacheco 1918; 
Nash 2005). However, the first images of archers appearing defini-
tively as warriors emerge during the Final Neolithic period (Nash 
2005; Vaquer/Maille 2011).
When considering Neolithic archery, surviving bows are rare due 
to their organic nature. Based on the available information, Neolithic 
bows were a simple, single segment of yew wood shaped into a 
curve (Dias-Meirinho 2011). One excellent example of a Neolithic 
longbow comes from the Swiss Alps (Fig. 3). This bow measures 1.6 m 
and dates from 2800 to 2500 BCE (Hafner 2012). However, it is impor-
tant to note that features, such as size and material, alter the func-
tionality of the bow. A small bow is capable of quicker shots as well 
as being easier to handle and transport. Longer bows are much more 
stable and fewer vibrations lead to less interference between the fin-
gers and string (Dias-Meirinho 2011). While bows of varying length 
appear throughout the Neolithic period, Dias-Meirinho (2011) notes 
that from about 2500 BC only long bows appear to have been con-
structed, and there is a large reduction in the number of various 
forms. Contrarily, differences in cross-section continue to emerge 
throughout the Neolithic, including morphologies that are not 
necessary for the functioning of the bow (Dias-Meirinho 2011). Such 
variations and complex fabrication techniques exhibit a rise of arti-
sanal specialization, perhaps even apprenticeships, and by extension 
the importance of archery.
Looking next at arrowheads, the Neolithic period witnesses an 
evolution of arrowhead morphologies from the Early Neolithic, when 
transverse forms were most common (Fig. 4), to the more varied 
forms of later periods as well as an increase in their overall numbers. 
50 cm
Fig. 3. A Neolithic bow from the Schnide- 
joch passage in the Swiss Alps (after Hafner 
2012).
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The importance of arrowheads is often recognized by the care taken 
in their fabrication and the fact that materials were frequently trans-
ported over long distances (Honegger et al. 2011). Reasons for such 
diversification could be a result of increased interaction with oth-
er groups, such as for trading and warfare, as well as an evolution 
of forms to match specific functions – though it is likely that hunt-
ing at this time would have been at a decline thanks to advance-
ments in agriculture and animal husbandry. Data from a study on 
arrowheads recovered in the Jura region of Eastern France noticed 
that the points from the Middle Neolithic followed a simple, region-
al tradition, whereas more complex and symmetrical points domi-
nated the Late Neolithic (Fig. 5) (Saintot 1998). A diverse selection of 
Fig. 4. Transverse arrowhead (after Chey-
nier 1946).
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arrowheads as well as an increase in their numbers at the beginning 
of the Final Neolithic indicated the expansion of the regional Chalain 
culture and the development of Bell Beaker influence (Fig. 5) (Saintot 
1998). This overall increase in arrowhead forms at a time when hunt-
ing would have been less common also acts an additional indicator 
for a rise in warfare.
When looking at arrowhead fabrication, the presence and use of 
polishing stones also needs to be considered (Fig. 6). These stones, 
used for sharpening and forming, are identifiable by the presence 
of grooves on the surface that result from repeated polishing. These 
stones would have been used for arrowheads as well as larger ob-
jects like the battle axes of the preceding Corded Ware culture (Piel-
Desruisseaux 2013). Polishing stone tools or weapons makes them 
more resistant. During the Neolithic, this practice would have re-
quired several hours of hard work.
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Fig. 5. Arrowhead chronology from East-
ern France from the Middle Neolithic 
period to the Bell Beaker period (after 
Saintot 1998). 
5 cm0
Fig. 6. A small polishing stone, likely used 
for arrowheads, from the Petit-Chasseur 
site in Sion, Switzerland (after Bocksberg-
er 1976).
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2.2 Bell Beaker period
During the Bell Beaker period, artistic representations of archers 
appear on funeral stelae, most notably those from the Petit-Chasseur 
site in Switzerland and Saint-Martin de Corléans in Italy. These imag-
es are also important for understanding bow morphologies of the 
period. The bows depicted on these monuments seem to be short, 
double-curved composite bows, a style generally associated with 
hunting or warfare on horseback (Corboud 2009). Combined with 
the complex geometric motifs, stelae 1, 18, 20, and 25 from Petit-
Chasseur are excellent examples of archery iconography as well as 
an indicator of the wealth or status of the owners (Fig. 7) (Corboud 
2009).
Bow-shaped pendants also serve as an example of archery image-
ry during the Bell Beaker period.  These pendants are interpreted as 
clothing clips, amulets, and decorations, or as basic symbols of so-
cial status and are primarily affiliated with masculine inhumation 
burials (Fig. 8) (Růžičková 2009). They are most commonly found as 
grave goods and often in a context with ceramics, arrowheads, wrist-
guards, and sometimes daggers (Růžičková 2009). These are interest-
ing artifacts for this case study because they are undoubtedly sym-
bolic and almost certainly linked to archery.
The majority of our current understanding of Bell Beaker bows is 
derived from imagery, such as those seen on stelae and bow-shaped 
pendants. Due to these representations, it is largely postulated that 
composite bows were developed and utilized during the Bell Beaker 
period (Strahm 2002; Corboud 2009). Composite bows demonstrate 
an advanced understanding of not only their construction and us-
age, but also of their physics. They have a wider middle and a curve 
at both ends; this compresses the bow allowing for it to be shorter, 
yet with a more efficient transfer of energy to the arrow, thus main-
taining the power seen in longbows (Fig. 9) (Christensen 2004). Com-
posite bows were more complicated to make and required a high-
er degree of know-how than the more simple, single-piece wooden 
yew bows previously seen. Their shorter lengths would have made 
them more practical and maneuverable as well as ideal for use from 
horseback, a warfare technique believed to have been in practice at 
this time in Eastern Europe (Strahm 2002; Corboud 2009).
50 cm0
Fig. 7. Stela 18 from the Petit-Chasseur 
site (Valais, Switzerland) showing a per-
sonification with a bow and arrow as well 
as a dagger (after Favre et al. 1986).
Fig. 8. Bow-shaped Bell Beaker pendant 
from the Petit-Chasseur site in Sion, 
Switzerland (after Bocksberger 1976).
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Three primary factors characterize the arrowheads of the Bell 
Beaker period: ubiquity, morphology, and variation. Arrowhead finds 
are very common and appear throughout the Bell Beaker complex. 
At this time, the morphologies are largely barbed and tanged, a 
technique that is more specialized and time-consuming (Fig. 10) 
(Christensen 2004; Nicolas 2013; Nicolas 2016). These barbed and 
tanged arrowheads are largely linked to warfare because their form 
and attachment to the shaft mean that if the arrow is pulled out of 
the body, the head will remain inside, a detail unnecessary for hunt-
ing but perhaps ideal for the gruesomeness of warfare (Christen-
sen 2004; Nicolas 2013; Nicolas 2016). However, it is important to 
note that while certain types of arrowheads may lead to interpre-
tations of warfare, there is currently no evidence that there were ar-
rows used uniquely for warfare, even though ethnoarchaeology veri-
fies the possibility (Honegger et al. 2011). Arrowhead classifications in 
Western Switzerland and Eastern France also note an increase in the 
diversification of arrowhead types throughout the Bell Beaker peri-
od (Saintot 1998; Honegger et al. 2011). For example, in comparison 
to three classified arrowhead types for the Cortaillod culture of the 
Middle Neolithic period, the Auvernier-Corded period identifies 18 
about 60 cm
ab
ou
t 9
0 
cm
radius=45 cm
Unstrung bow Strung bow Drawn bow
Fig. 9. Hypothetical reconstruction of a 
composite bow from the Bell Beaker cul-
ture (left) (adapted from Corboud 2009) 
and engraved representations of bows 
and arrows from the stelae of the Petit-
Chasseur site in Sion, Switzerland (right) 
(after Corboud 2009).
Stèle 18
Stèle 1
Stèle 20S
Stèle 25
30 cm0
JNA
Je
ss
ic
a 
Ry
an
, J
oc
el
yn
e 
D
es
id
er
i, 
an
d 
M
ar
ie
 B
es
se
Be
ll 
Be
ak
er
 A
rc
he
rs
: W
ar
ri
or
s 
or
 a
n 
Id
eo
lo
gy
?
w
w
w
.j-
n-
a.
or
g
105
types (Honegger et al. 2011). Reasons for such variation could be due 
to interaction and trade with other groups, functionality, or artisanal 
styles of various makers.
Lastly, and most importantly for this study, one must also consider 
wristguards. These are a common piece of archery equipment, both 
ancient and modern, protecting the forearm from the lash of the 
bow string. A wristguard should be placed on the arm holding the 
bow, which would be the non-dominant hand for most archers, an 
important detail when studying a skeleton’s handedness. The vast 
majority of stone wristguards come from funerary contexts through-
out the Bell Beaker regions and studies examining the morphologies 
of various wristguards suggest that differences in size, shape, and 
number of perforations have been variable since their beginnings 
(Fig. 11) (Sangmeister 1974; Heyd 2001). It is possible, when looking 
at the introduction of contemporary bows, that the development of 
wristguards corresponds to the use of the more powerful composite 
bows (Christensen 2004).
1
4 5 6
2 3
Fig. 10. Bell Beaker barbed and tanged 
arrowhead (after Furestier 2007).
A
D E F G
B C Fig. 11. The seven types of Bell Beaker 
wristguard as classified by Sangmeister 
(1974).
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Many ancient societies likely used wristguards made from leather 
or other organic materials since they would have been lighter, more 
maneuverable, and easier to fabricate, a theory also supported by 
modern ethnoarchaeological observations (Fokkens et al. 2008). 
Stone wristguards, on the other hand, occur in a relatively small per-
centage of burials believed to be possible archers (Turek 2004). In-
terestingly, a study by Lemercier (2011) found that only about 25 % 
of burials with a wristguard also contained some sort of weapon, 
and that generally wristguards are the only object in funerary depos-
its (Lemercier 2011). Another study by Olivik (2012) found that most 
burials in Bohemia and Moravia contain either wristguards or arrow-
heads, but rarely both. This study also found that arrowheads appear 
more often with animal bones, whereas wristguards occasionally ap-
pear with copper daggers (Olivik 2012). It is possible that this differ-
ence indicates two different symbolic meanings for the functions of 
these archery goods: hunters and warriors.
While stone wristguards could have been used as practical equip-
ment, they also could have been decorative. The golden wristguards 
of Agua Branca in Northern Portugal prove that symbolic objects of 
this nature did exist (Turek 2004). On the other hand, some studies 
examining stone wristguards from Bohemia have pointed out evi-
dence for usage, normally in regard to repair, such as the presence 
of an additional hole that could have been made after another one 
broke (Turek 2004; Fokkens et al. 2008). However, this is not the case 
for the majority.
Based on their fabrication in stone and an overall lack of evidence 
for usage, it is largely agreed that stone wristguards were valua-
ble personal objects and likely symbolic, perhaps even ceremonial 
(Turek 2015). This inference together with the evolution of bows and 
arrows as well as numerous iconography indicates a prestige sur-
rounding Bell Beaker archery, begging the question as to just how 
emblematic archery was represented during this period. Were the 
individuals buried with such items esteemed archers themselves? Or 
does the prestige extend beyond the individual into the familial or 
societal realm?
3. Anthropological evidence
Keeping in mind the complete archaeological context, this study 
attempts to add a component to the interpretation of specialized 
or symbolic archery through the analysis of the human skeletal 
material associated with the “archer” burials of the Eastern Bell 
Beaker complex. The principle objective of this study is to verify 
the identity of suspected archers based on his or her osteological 
remains. In doing so, this also brings to attention the markers of 
activity associated with specialized archery.
3.1 Funerary context
When looking at Bell Beaker Europe (Fig. 12) with regard to the fu-
nerary culture, this complex can, generally speaking, be broken up 
into three regions: the North, Central, and Western domains. The 
northern domain, consisting primarily of the United Kingdom and 
Ireland, exhibits the most variability with instances of both individ-
ual burials and the reutilization of megaliths (Besse/Desideri 2005; 
Desideri 2011). In this region, single burials are often found under-
neath a small mound and occasionally grouped together forming 
a necropolis, with most seemingly having been reserved for men. 
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Most of the masculine grave goods include fl int arrowheads, wrist-
guards, and bronze, copper, and fl int daggers, indicating high warri-
or importance (Cauwe et al. 2007).
The western domain is generally known for having reused mega-
liths and caves, eff ectively reusing the collective burials of preceding 
cultures (Besse/Desideri 2005; Desideri 2011). One example comes 
from the Petit-Chasseur site in Sion, Switzerland at which a previous 
megalithic tomb was emptied for Bell Beaker burials (Gallay/Chaix 
1984). As these sites tend to be collective, the presence of grave 
goods is much less common and rarely associated with a unique in-
dividual.
The eastern domain appears to have almost exclusively hosted in-
dividual burials, often grouped in a necropolis or a cemetery. A few 
examples of tumulus burials and cremations have also been identi-
fi ed, though these are rare (Besse/Desideri 2005; Desideri 2011). In-
dividuals were placed on a north-south axis, with men on their left 
sides and women on their right sides. Common grave goods for 
men included goblets, wristguards, arrowheads, daggers, and axes, 
whereas women had mostly jewellery (Strahm 1998). For these rea-
sons, this study is primarily interested in individuals of the eastern 
complex, because the single graves and plentiful grave goods allow 
for a more complete view of the objects associated with a specifi c in-
dividual. This direct association between an individual and his or her 
burial context is necessary for this study. The examined osteologi-
cal remains are therefore from single burials found in cemeteries in
Bohemia.
Fig. 12. Distribution of individual and
collective burials of continental Europe 
(after Besse/Desideri 2005).
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3.2 The Bell Beaker study sample
The Bell Beaker culture in Bohemia greatly resembles the preceding 
Corded Ware culture, though for the latter we currently have more 
known archaeological sites, indicating that the Bell Beaker culture 
in the Czech Republic was largely a local development (Turek/Peška 
2001). By this time, fortified hilltop settlements were common and 
spatial organization indicates that occupations were in proximity 
to the cemeteries (Turek/Peška 2001). The pottery from these regions 
is largely common ware, including goblets, polypod cups, and 
handled pitchers (Besse 2003). The decorated ceramics are predom-
inantly maritime goblets and no all-over-ornamented (AOO) or all-
over-corded (AOC) vessels have been found (Besse 2003). The pri-
mary grave goods of this region include common ware, daggers, 
arrowheads, bow-shaped pendants, boar tusks, flint tools, and wrist-
guards (Turek 2008; Turek 2015).
This initial study was performed on 27 individuals, both suspect-
ed and non-suspected archers, from Bell Beaker cemeteries in the 
region of Bohemia, Czech Republic (Tab. 1). Overall, there were 10 
suspected archers, all of whom were found with a stone wristguard. 
Only two were associated with a specific arm, and individual 6749 
Site Individual Sex Age Suspected Archer?
Tišice (Mělnik, Středočeský) 9900 Female Adult Yes
Radovesice (Lovosice, Ústecký) 9325 Male Adult Yes
Radovesice (Lovosice, Ústecký) P7A 9321 Male? Adult Yes
Radovesice (Lovosice, Ústecký) P7A 9320 Male Adult Yes
Knezeves (Praha, Praha) P7A 30766 Male ~14 Yes
Rosnice (Karlovy, Královéhradecký ) P7A 6875 Male 30 – 50 Yes
Vykan (Nymburk, Středočeský) P7A 32515 Male 20 – 39 Yes
Čachovice (Mladá Boleslav, Středočeský) 8555 Male Adult Yes
Libochovice (Lovosice, Ústecký) P7A 32244 Male Adult Yes
Pr.8 Kobylisy (Praha, Praha) 6749 Male Adult Yes
Mochov (Praha-Vichod, Středočeský) 4066 Female? ~11 – 14 No
Mochov (Praha-Vichod, Středočeský) 4062 Female? Adult No
Mochov (Praha-Vichod, Středočeský) 3810 ? Adult No
Mochov (Praha-Vichod, Středočeský) 4068 Male Adult No
Mochov (Praha-Vichod, Středočeský) 3808 Male Adult No
Mochov (Praha-Vichod, Středočeský) 3814 Male Adult No
Mochov (Praha-Vichod, Středočeský) 3805 Female? Adult No
Brandýsek (Slany, Středočeský) 31677 Male 30 – 39 No
Brandýsek (Slany, Středočeský) 31675 Female Adult No
Brandýsek (Slany, Středočeský) 31676 Male Adult No
Brandýsek (Slany, Středočeský) 31478 Male? Adult No
Brandýsek (Slany, Středočeský) 31619 Male ~14 No
Brandýsek (Slany, Středočeský) 31631 Female 16 – 18 No
Brandýsek (Slany, Středočeský) 31632 ? Adult No
Brandýsek (Slany, Středočeský) 31633 Male >40 No
Brandýsek (Slany, Středočeský) 31625 Male 16 – 28 No
Brandýsek (Slany, Středočeský) 31626 Female 20 – 39 No
Tab. 1. Each individual examined in this study from Bohemian Bell Beaker cemeteries, including site, individual number, sex, 
age, and whether or not he or she was a suspected archer based on archaeological context.
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from Pr. 8 Kobylisy, who was found with a bow-shaped pendant and 
a flint bifacial arrowhead (Tab. 2), was also an exception (Turek 2008). 
All of the individuals in question were under the age of 50 and one 
of the suspected archers was female. Of the 17 non-suspected 
archers, 6 were classified as either female or possibly female and all 
under the age of 50, with two adolescents (Tab. 1, Tab. 2).
Site Individual Grave Goods
Tišice (Mělnik, Středočeský) 9900 2 wristguards (one with left arm, one near the wall), copper dagger, 
2 gold hair ornaments, a copper awl, both decorated and undeco-
rated bell beakers (Turek 2002) 
Radovesice (Lovosice, Ústecký) 9325 1 stone wristguard, flint arrowheads, bow-shaped pendant, V-perfo-
rated buttons (Turek 2000)
Radovesice (Lovosice, Ústecký) P7A 9321 1 stone wristguard, points, bell beaker ceramics (Turek 2003)
Radovesice (Lovosice, Ústecký) P7A 9320 lithics, arrow points, retouched antler, 1 stone brassard (Turek 2003)
Knezeves (Praha, Praha) P7A 30766 bow-shaped pendant, arrowhead, 1 stone wristguard, bell beaker 
(Turek 2000)
Rosnice (Karlovy, Královéhradecký ) P7A 6875 1 stone wristguard (left forearm), copper dagger, flint flakes, bow-
shaped pendant, two handled cups, copper ring ornament (Hájek 
1968)
Vykan (Nymburk, Středočeský) P7A 32515 two bowls, two handled cups, 1 stone wristguard, a bone pendant 
(Hájek 1968)
Čachovice (Mladá Boleslav, Středočeský) 8555 single-handled pottery, stone blades, arrow heads, 1 stone wrist-
guard (Neustupny and Smrz 1989)
Libochovice (Lovosice, Ústecký) P7A 32244 1 stone wristguard (Turek 2004)
Pr.8 Kobylisy (Praha, Praha) 6749 bowl, two handled cups, copper dagger, bow-shaped pendant, flint 
bifacial arrowhead (Turek 2008)
Mochov (Praha-Vichod, Středočeský) 4066 ceramics (wide bowl, jug, pot, mug) (Moucha 1972)
Mochov (Praha-Vichod, Středočeský) 4062 cermaics (bowl, jug) (Moucha 1972)
Mochov (Praha-Vichod, Středočeský) 3810 ceramics (bowl, cup) (Moucha 1972)
Mochov (Praha-Vichod, Středočeský) 4068 ceramics (bowl, cup), animal bone fragments (Moucha 1972)
Mochov (Praha-Vichod, Středočeský) 3808 ceramics (bowl, cup) (Moucha 1972)
Mochov (Praha-Vichod, Středočeský) 3814 ceramics (bowl, cup, bell beaker, plate), copper disc, flint flakes, flint 
scraper, animal bones (Moucha 1972)
Mochov (Praha-Vichod, Středočeský) 3805 ceramics (2 cups, jug) (Moucha 1972)
Brandýsek (Slany, Středočeský) 31677 bowl, cup, copper dagger, flint flakes (Kytlicová 1960)
Brandýsek (Slany, Středočeský) 31675 bell beaker (Kytlicová 1960)
Brandýsek (Slany, Středočeský) 31676 bowl (Kytlicová 1960)
Brandýsek (Slany, Středočeský) 31478 bell-shaped cup, stone ax, bowl, mug (Kytlicová 1960)
Brandýsek (Slany, Středočeský) 31619 no goods (Kytlicová 1960)
Brandýsek (Slany, Středočeský) 31631 no goods (Kytlicová 1960)
Brandýsek (Slany, Středočeský) 31632 jug, pitcher, two plastic pieces (Kytlicová 1960)
Brandýsek (Slany, Středočeský) 31633 bowl, bone fragment decoration (Kytlicová 1960)
Brandýsek (Slany, Středočeský) 31625 bowl (Kytlicová 1960)
Brandýsek (Slany, Středočeský) 31626 bowl, bell-shaped cup, jug, flint dagger (Kytlicová 1960)
Tab. 2. The individuals studied with their associated grave goods. Note that only suspected archers 9900 and 6875 had a 
stone wristguard associated with a particular arm.
3.3 Methodology
Analyses for each individual firstly included separate determina-
tions of sex and age at death. Estimations for sex involved the proto-
col established by Bruzek (1991; 2002) as well as a secondary method 
by Acsádi and Nemeskéri (1970). Calculations for age at death were 
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based on criteria from Schmitt (2005) and Schaefer et al. (2009). All 
results for this study concerning the determinations for age and sex 
were consistent with those previously ascertained by the anthro-
pologists responsible for the collection. Younger adults are the ide-
al age range for this study due to the fact that entheseal changes be-
gin to appear more naturally with age as bones lose density. At this 
point, injuries become more common while healing becomes less 
thorough, therefore making it more difficult to associate entheseal 
changes with physical activity (Mariotti et al. 2004; Milella et al. 2012). 
For these reasons, no individual over the age of 50 was used in this 
study and young children were also avoided from an anthropolog-
ical perspective; although of course, when examining archery bur-
ials from an archaeological perspective, children buried with such 
specialized items would be quite important. As children could not 
yet have been specialized archers, the presence of symbolic goods 
would likely reflect familial or societal values.
Measurements were also taken for each individual, whenever 
possible, for the purposes of comparisons at the population and 
individual level. Measurements are also necessary in order to identify 
handedness. Since archery is an asymmetric activity, this is neces-
sary to determine the dominant hand in order to better understand 
its function. A total of 23 measurements at the scapula, clavicle, 
humerus, radius, and ulna were taken according to the body areas 
most affected by archery (Tab. 3).
The analyses of the entheses are based on two primary concepts: 
human biomechanics and entheseal changes. The study of human 
biomechanics aims to understand how the human body moves by 
Bone Measurement Code
Scapula Anatomical width ε1
Glenoid Height ε12
Transverse Diameter of Glenoid Cavity ε13
Maximum Thickness of Spinal Crest -
Clavicle Maximum Length δ1
Vertical Midshaft Diameter δ4
Sagittal Midshaft Diameter δ5
Midshaft Circumference δ6
Humerus Maximum Length ζ1
Breadth of Proximal Epiphysis ζ3
Maximum Distal Breadth ζ4
Maximum Midshaft Diameter ζ5
Minimum Midshaft Diameter ζ6
Transverse Head Diameter ζ9
Vertical Head Diameter ζ10
Breadth of Trochlea ζ11
Radius Maximum Length η1
Minimum Circumference η3
Maximum Transverse Shaft Diameter η4a
Minimum Sagittal Shaft Diameter η5a
Maximum Distal Breadth η5(6)
Ulna Maximum Length θ1
Minimum Circumference θ3
Tab. 3. Measurements taken for each individual (when preservation allowed) 
according to the standards established in Martin and Saller (1957).
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combining movement science and mechanics with human biolo-
gy (Larven 2007). Therefore, a large part of this study involves tak-
ing a close look at the parts of the body activated during traditional 
archery (Fig. 13).
Accordingly, the first step towards establishing the parameters 
of human biomechanics for archery means identifying the primary 
muscle groups activated during this activity. From this perspective, 
archery is an ideal case study because different muscles are activated 
by the arm drawing the string and the one holding the bow. In this 
sense, anthropologically speaking one would expect to find non-
symmetrical muscular development between the two arms in spe-
cialized archers. Drawing a bow string requires scapular retraction in 
a horizontally abducted position, indicating that the main focus for 
biomechanical stress is the rotator cuff, scapula, wrist, and fingers. 
This includes primary muscle involvement from the supraspinatus, in-
fraspinatus, rhomboids, upper and middle trapezius, latissimus dorsi, 
biceps, and triceps (Larven 2007; Putz/Pabst 2009; Tihanyi et al. 2015).
Fig. 13. Ideal shooting position for max-
imizing biomechanical efficiency (after 
Larven 2007).
The bow arm should normally be an individual’s non-dominant 
hand, therefore entheseal changes on this arm are more likely asso-
ciated with a repetitive physical activity than handedness. This arm 
requires shoulder extension, activating the shoulder muscles with 
stresses also appearing at the elbow due to the forced supination of 
the joint. The primary muscle involvement for the bow arm involves 
the subscapularis, deltoid, coracobrachialis, triceps, and anconeous 
(Larven 2007; Putz/Pabst 2009; Tihanyi et al. 2015).
The second important concept is the identification and classifi-
cation of entheseal changes. Entheseal changes are modifications 
of the surface where tendons and ligaments attach to the bone, 
known as an enthesis (Fig. 14) (Henderson et al. 2013). Anthropolo-
gists have recently begun to examine these points in order to de-
termine muscle use and possible pathologies. A specific application 
of such a study is the determination of occupation, according to the 
underlying idea that by identifying muscle usage on an individual, 
one can identify possible repeated activities performed during life. A 
study by Benjamin et al. (2006) found that bone alterations appear-
ing at the enthesis likely occur primarily as a result of activity-related 
stress, mainly repetitive movements. The term enthesopathy is also 
commonly employed to describe pathological modifications to the 
    Tendon
Uncalcied
brocartilage
Calcied
brocartilage
Subchondral
bone
    Periosteum
Tidemark
Fig. 14. Illustration of a fibrocartilaginous 
enthesis (after Villotte 2012).
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enthesis. Such pathologies are generally not considered to be caused 
naturally, but rather reflect the effects of external and internal forces 
on the body, such as intense muscular activity, trauma, posture, and 
hygienic or dietary behaviors (Villotte 2006). There are several com-
ponents that influence adult bone-shape throughout adolescence, 
and biomechanical loading is one of the main contributors to bone 
remodeling even through adulthood (Mann/Hunt 2013). In general, 
when looking at entheseal changes, the presence of enthesophytes 
(bone spurs) is associated with extreme physical activity and biome-
chanical stress, whereas lytic areas or lesions demonstrate robust-
ness or extreme overuse (Hawkey/Merbs 1995; Benjamin et al. 2006).
Classifications of the entheses are based on two different scor-
ing methods: the Villotte (2006) and Mariotti et al. (2007) methods. 
Classifications with the Villotte (2006) method firstly categorize the 
enthesis as either fibrous or fibrocartilaginous and then propose four 
distinct groups of sites with separate scoring systems. This method 
is ideal because it recognizes the different natures of the tissue that 
attaches to the bone, whereby the separate scoring systems specific 
to each group increases reliability and repeatability (Villotte 2006). 
The Mariotti et al. (2007) method does not make this distinction be-
tween the type of insertion, but rather the bone’s response to stress: 
proliferation or erosion. This method also takes into account robust-
ness, for an overall scoring system based on three aspects: robustness, 
osteophytic/enthesophytic development (bone modeling), and oste-
olytic development (bone destruction) (Mariotti et al. 2007). The appli-
cation of both methods for this study helps to better understand both 
the pathological and non-pathological entheseal changes appearing 
throughout a skeleton due to physical activity. A complete list of ob-
served and scored points along a skeleton can be seen intable 4.
Location Enthesis Code
Scapula Insertion of M. trapezius MtrSc
Insertion of M. rhomboideus major MRmaj
Insertion of M. rhomboideus minor MRmin
Os acromiale OA
Clavicle Insertion of M. trapezius MTrC
Insertion of L. costoclavicular LCc
Humerus Insertion of M. supraspinatus MSs
Insertion of M. infraspinatus MIs
Insertion of M. teres minor MTM
Insertion of M. pectoralis major MPM
Insertion of M. latissimus dorsi MLD
Insertion of M. deltoideus MD
Insertion of M. coracobrachialis MCb
Radius Insertion of M. biceps brachii MBB
Ulna Insertion of M. triceps brachii MT
Insertion of M. anconeous MAn
2nd Metacarpal Insertion of M. ext. carpi radialis longus MECRL
3rd Metacarpal Insertion of M. ext. carpi radialis brevis MECRB
5th Metacarpal Insertion of M. carpi ulnaris MECU
Phalanges 2 
and 3
Joint between proximal and intermediate JPh
Tab. 4. The evaluated attachment sites. The “code” refers to the author’s 
shorthand for each site. M = muscle, L = ligament, J = joint.
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A student’s t-test was performed with a confidence interval of 95 % 
on all available measurement data sets presenting an n ≥ 3 as well as 
an analysis of data ranges and average values for specific measure-
ments. For stages of entheseal development classified using the Vil-
lotte (2006) method of scoring, a Mann-Whitney U-test for attach-
ment site scorings with an n ≥ 5 was taken at a significance level of 
0.05 in order to better compare the groups of non-suspected archers 
and suspected archers for each enthesis on the left and right sides. 
An additional Mann-Whitney U-test was performed in order to com-
pare any differences between the left and right sides of suspected 
archers. For reasons of compatibility and limited data, no statistical 
analyses were performed on the results of the Mariotti et al. (2007) 
method.
3.4 Results
Of the 27 Bell Beaker individuals examined, 10 were suspected 
archers based on their burial contexts. Among the 10 suspected 
archers, 5 were not preserved well enough to yield sufficient compa-
rable anthropological results, 4 were classified as anthropologically 
likely archers, and 1 as an anthropologically unlikely archer (Fig. 15).
Due to limited and varying degrees of preservation for each indi-
vidual, statistical analyses were not possible for all measurements 
and entheses. The student’s t-test showed very few statistically sig-
nificant differences between measurements of the archers and the 
non-archers. The measurements for which a difference between 
groups is observable at a confidence interval of 95 % include the 
left humerus minimum body diameter, the right humerus minimum 
body diameter, and the left radius maximum length. The right trans-
verse diameter of the glenoid cavity was significant at a confidence 
interval of 90 %. For these values, each one favored the suspected 
archers (Tab. 5 – 7).
The results of the Mann-Whitney test for the Villotte (2006) scor-
ings revealed no statistical differences between any of the enthe-
sis locations for archers and non-archers (Tab. 8). However, this was 
not possible for all attachment sites due to a lack of data. An addi-
tional test was performed on the suspected archer group in order to 
Non-suspected archers
Suspected archer: Not well preserved
Suspected archer: Likely archer
Suspected archer: Unlikely archer
17
5
4
1
Fig. 15. Results of the examined Bohemi-
an Bell Beaker individuals. A total of 27 
individuals. Red indicates non-suspected 
archers, blue indicates suspected archers 
based on the archaeological context.
n Mean sdev Hi Low Med. AADM
A N A N A N A N A N A N A N
S12(l) 5 4 34,2 31,9 2,31 3,78 37,3 36,4 30,8 31,7 34,3 31,7 1,38 3,03
S13(l) 6 5 26,5 24,4 2,06 4,11 29,7 29 23,3 19 26,4 23,6 1,32 3,1
H1(l) 4 4 321 301 14,6 33 338 332 304 259 322 306 11,2 26
H6(l) 8 14 17,7 15,4 0,842 1,89 19,1 18,2 16,5 12,2 17,7 15,1 0,65 1,51
R1(l) 5 4 253 229 6,67 19,3 262 246 245 202 252 234 5 13,2
A N A N A N A N A N A N A N
S12(r) 5 4 35,2 33,7 1,99 3,75 37 37,7 32,3 29,1 35,7 34 1,48 2,93
S13(r) 6 3 27,7 24,9 1,1 2,54 28,8 27,7 25,6 22,7 27,9 24,4 0,683 1,67
H1(r) 5 4 324 300 8,91 31,9 339 323 317 254 322 310 6 22
H6(r) 6 11 18,2 15,4 0,737 1,67 19,3 17,6 17,4 12,6 18,2 15,8 0,567 1,36
R1(r) 3 3 258 228 6,93 38,6 266 254 254 184 254 247 4 23,3
Tab. 5. Measurement results for suspected and non-suspected archers for the measurements as listed in Table 3. (l) = left, (r) 
= right, A = suspected archer, N = non-suspected archer. Values (in millimeters) from left include: n (number of individuals), 
Mean, Standard Deviation, Highest Measure, Lowest Measure, Median, Average Absolute Deviation from Median (AADM).
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t-value sdev df p-value
S12(l) 1,14 3,03 7 0,292
S13(l) 1,09 3,14 9 0,306
H1(l) 1,12 25,50 6 0,305
H6(l)* 3,22 1,61 20 0,004
R1(l)* 2,60 13,60 7 0,035
t-value sdev(r) df p-value
S12(r) 0,801 2,88 7 0,449
S13(r) 2,33 1,65 7 0,052
H1(r) 1,69 21,90 7 0,13
H6(r)* 3,89 1,43 15 0,0015
R1(r) 1,31 27,70 4 0,26
Tab. 6. Results of the Student’s t-test performed at a 95 % confidence interval 
for select measurements (whenever n ≥ 3) between suspected archers and 
non-suspected archers (Tab. 3). Results are significant for H6(l), H6(r), and R1(l) 
(asterisked). (l) = left, (r) = right; values from left: t-value, standard deviation, 
degrees of freedom, p-value.
t-value sdev df p-value
S12 0,7193 1,362 8 0,4924
S13 1,2238 0,953 10 0,2491
H1 0,4018 7,839 7 0,6998
H4 0,3231 2,270 6 0,7576
H6 1,2350 0,432 12 0,2405
R1 1,0131 4,935 6 0,3501
Tab. 7. Results of the Student’s t-test performed at a 95 % confidence interval 
for select measurements (Tab. 4) between the right and left sides of suspect-
ed archers. No results are significant. Values from left: t-value, standard devi-
ation, degrees of freedom, p-value.
U-value Crit. Val. U Z-Score p-value
MTrC(l) 11 8 −1,65341 0,09894
MSc(l) 6 2 1,25336 0,21130
MPM(l) 21 14 −1,35805 0,17384
MLD(l) 28 14 0,72440 0,48392
MD(l) 42 26 −0,92141 0,35758
MCb(l) 49 22 0,03730 0,96810
MBB(l) 16 8 −1,04103 0,29834
U-Value Crit.V. U Z-Score p-value
MTrC(r) 10,5 6 1,42857 0,15272
MSc(r) 13 3 0,27386 0,78716
MPM(r) 22 11 −0,81349 0,41794
MLD(r) 17,5 10 1,06066 0,28914
MD(r) 19,5 10 −0,82496 0,41222
MCb(r) 25,5 10 −0,11785 0,90448
MBB(r) 11 3 −0,63901 0,52218
Tab. 8. Results of the Mann-Whitney test performed at a significance level of 
0.05 for select attachment sites comparing suspected archers and non-suspect-
ed archers classified using the Villotte (2006) method (codes from Table 4). 
No results are significant. (l) = left, (r) = right; values from left: U-value, Criti-
cal Value of U, Z-Score, p-value.
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compare the development of left and right sides and again no 
statistically significant differences were found (Tab. 9).
The overall results from the Villotte (2006) (Appendix  1) and 
Mariotti et al. (2007) (Appendix 2) methods reveal similar patterns. 
The rotator cuff region, pectoralis major, latissimus dorsi, and deltoid 
attachments tend to present higher levels of robustness among the 
archers than the non-archers. However, for the large muscle inser-
tions of the humerus, the non-archers tend to exhibit more entheso-
pathic development than the archers. Other characteristics found 
consistently among the suspected archers include: enthesopathies 
of the trapezius insertion, lipping of the glenoid cavity, osteolytes of 
the costoclavicular ligament insertion, osteophytes and arthritis of 
the elbow, and overall exceptional robustness throughout the up-
per limbs.
While modifications to studies such as this investigation are 
necessary in order to increase the likelihood of statistically signifi-
cant results, it is important to recognize that these tests function as 
a comparison between populations. When looking at the individ-
ual, in general, this study found that the archers are overall more 
robust and demonstrate slightly higher levels of enthesophytic 
U-value Crit. Val. U Z-Score p-value
MTrC 15,5 5 0,2436 0,81034
MSc 12,5 3 −0,36515 0,71138
MPM 18 5 0,08006 0,93624
MLD 18 5 0,08006 0,93624
MD 21,5 8 −0,2582 0,79486
MCb 20,5 6 0 1
MBB 10,5 2 0,31334 0,75656
MT 18 5 0,08006 0,93624
Tab. 9. Results of the Mann-Whitney test performed at a significance level of 
0.05 for select attachment sites comparing the left and right sides of the sus-
pected archer group as classified using the Villotte (2006) method. No results 
are significant. Values from left: U-value, Critical Value of U, Z-Score, p-value.
Group 1
Suspected Archers
A (l) A (r) B (l)  B (r) C (l) C (r)
MSs 1 0 3 4 0 2
MIs 0 0 3 5 0 0
MSc 0 1 3 2 2 3
MTM 0 0 0 5 0 1
MBB 0 1 4 3 1 1
Non-Suspected Archers
A (l) A (r) B (l)  B (r) C (l) C (r)
MSs 1 1 3 2 0 1
MIs 2 3 2 1 0 0
MSc 1 1 4 3 0 1
MTM 1 0 1 2 0 0
MBB 1 2 0 5 9 0
Appendix 1. Distribution of individuals classified 
with each development stage using the Villotte 
(2006) method. Enthesis codes from Table 4.
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development whereas the non-archers are also robust, but tend to 
have slightly higher levels of osteolytic development. However, at a 
population level these differences are not statistically significant.
At the individual level, nine out of the ten suspected archers pre-
sented the anticipated markers associated with specialized archery, 
though of those nine, only four were complete enough for a com-
plete analysis. Therefore, for this study of Bell Beaker archery, it 
seems very likely that for this collection, the archery burial context 
of these individuals is reflective of their occupations: specialized 
archery. This creates a direct link between the individual and the 
object, indicating that the individuals interred with archery-related 
artisanal grave goods were archers themselves.
4. Discussion
Attempting to identify occupation from the skeleton is not done 
arbitrarily on every recovered individual. Analyses at this level are 
not independent and rely heavily on archaeological context and 
interpretation. This study is an initial look into the possibility of iden-
tifying occupation from the skeleton in association with archaeolog-
ical context with the aim of better understanding the importance 
of archery during the Bell Beaker period. This idea is currently being 
extended into a thesis project aimed at a more extensive look into 
specialized archers throughout the Eastern Bell Beaker complex. This 
initial study was not an attempt to identify individuals without an ar-
chery context, however, both suspected and non-suspected archers 
were examined for the purposes of comparative osteology. In this 
case, it would be misleading and unfounded to assume that an indi-
vidual without an archaeological archer’s context was not an archer, 
when perhaps, for example, he or she was simply of a lower rank or a 
poorer class. For this reason, it is not ideal to compare populations of 
Groups 2, 4
Suspected Archers
A (l) A (r) Ba (l) Ba (r) Bb (l) Bb (r) Ca (l) Ca (r) Cb (l) Cb (r)
MPM 0 0 5 3 0 1 2 2 0 0
MLD 4 4 1 1 0 0 1 1 0 0
MD 2 1 5 4 0 0 1 1 0 0
MCb 6 5 1 1 0 0 0 0 0 0
MT 1 1 3 3 1 1 1 1 0 0
MTrC 1 1 3 4 0 0 2 2 0 0
MAn 1 0 6 5 0 1 0 1 0 0
Non-Suspected Archers
A (l) A (r) Ba (l) Ba (r) Bb (l) Bb (r) Ca (l) Ca (r) Cb (l) Cb (r)
MPM 3 2 9 5 2 3 1 1 0 1
MLD 4 2 5 4 4 2 0 0 0 1
MD 6 2 7 7 2 0 0 0 0 0
MCb 11 8 2 1 1 1 1 1 0 1
MTrC 5 3 5 4 1 0 0 0 0 0
MAn 2 2 4 4 3 0 1 2 0 1
Appendix 2. Distribution of individuals classified using the Mariotti et al. 
(2007) method. Rob. = Robustness, OPF = Osteophytic Formation, OLF = Os-
teolytic Formation, (l) = left, (r) = right, SA = Suspected Archers, NA = Non-
suspected Archers. Enthesis codes from Table 4.
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“non-archers” and “archers” in the identification of a single individual 
because, for the parameters of this study, “non-archer” simply means 
no archery context. This in turn also renders statistical analyses be-
tween these groups less reliable.
At the same time, trying to find patterns and calculate statistics 
between the entheses of suspected and non-suspected archers is 
also unreliable. For this study, the attempt to compare each individ-
ual enthesis of the non-archer group with the archer group yielded 
no results and this is not surprising. A large part of this study in-
volves utilizing human biomechanics in order to better understand 
the muscles most activated during archery. In this sense, one muscu-
lar origin or insertion will not indicate specialized archery, it is rath-
er the combination of several of these theorized muscular develop-
ments appearing and working together. For this reason, while the 
statistical analyses indicate little difference between the suspected 
archers and the non-suspected archers on a population level, a clos-
er look at the individual reveals evidence of physical activity. In or-
der to improve upon this process of data analysis, techniques need 
to be developed in order to evaluate the presence of various mark-
ers at the level of the individual rather than as simply a grand com-
parison between populations. Identification of a specialized activi-
ty, such as archery, happens at the level of the individual and how his 
or her muscles developed according to unique life experiences. It is 
therefore misleading to compare only populations because interpre-
tations need to be made first in reference to a unique individual be-
fore attempting to place that same individual within a population. 
In addition, measurement analyses comparing suspected and non- 
suspected archers do not take into account sex, age, or genetics. 
There is currently no evidence, now or historically, that stature is 
linked to archery or archery performance.
In this sense, it will be easier to classify an individual as a non-
specialized archer than as a specialized archer. Using a bow would 
have been a physically strenuous activity and simply competence, 
let alone specialization, would have required training and practice. 
Such levels of practice performing a physically strenuous activity 
would develop the activated muscles, and this would be reflected 
on the bone. For this reason, a recovered skeleton with little or no 
robustness or presence of entheseal changes would indicate a lack 
of supplementary muscular development and therefore would likely 
not have been a specialized archer. In contrast, an all-around robust 
individual with clear entheseal changes could definitely have been 
a specialized archer, though depending on the regions of develop-
ment, numerous suspected activities could theoretically be possible 
from an anthropological standpoint. This is also the reason why the 
archaeological context is vital for these interpretations.
This initial study contained both males and females. In future stud-
ies, it would be prudent to differentiate them. Since one suspect-
ed archer (Tišice 9900) was a female, non-suspected archer females 
were also included in this study. However, due to differences in bone 
development affecting osteological comparisons, and the fact that 
both archaeological and ethnological female specialized archers are 
rare, it is perhaps methodologically ideal to keep study samples to 
males with the exception of the female suspected archers. Combin-
ing such data in an outlook on the population makes analyses on 
comparative osteology less reliable due to differences in an individu-
al’s size as well as the likely culture-related developmental differenc-
es. Moreover, in the case of Tišice 9900, she unfortunately was not 
well enough preserved to allow for sufficient detailed observations.
While the symbolic or practical function of archery-related grave 
goods, namely wristguards, is unsure, their artisanal value is not. 
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These objects necessitated long fabrication times and crafting 
know-how, and all of this for an object that would have been cum-
bersome and impractical. This leaves little doubt that these ob-
jects were in some way valued either by the society, individual, or 
both. Linking these objects to specialized archers implies that the 
value is most likely associated with the activity itself and therefore 
the individuals performing it. Artisanal production of archery goods 
not only implies a demand, but also a willingness to meet it. Know-
ing that these goods were probably for archers themselves reveals 
the importance not only of archery to the community, but also of 
archers. This puts into perspective the presence of a class of 
archers and based on the archaeological context, this class of in-
dividuals would have been prominent, perhaps even dominant. A 
social class of archers reflects not only the existence of warfare in Bell 
Beaker culture but also its significance in the daily lives of the people.
5. Conclusion
First and foremost, markers on osteological remains can indicate 
specialized archery or not. However, this must be considered in 
terms of the individual being examined rather than as a sweeping 
comparison between suspected archers and non-suspected arch-
ers based on the archaeological context. Studying non-suspected 
archers alongside suspected archers is valuable for an understand-
ing of the distribution of certain characteristics and the overall place-
ment within a population, but separate processes need to be applied 
to the interpretation at the individual level. Using entheseal changes 
as a means in order to better understand daily life remains a worth-
while area of study that should be taken into account for all burials 
with an archaeological context.
Most of the individuals from this study, even those with too little 
information to provide an in-depth classification, presented the mus-
cular development categorizing them as possible archers. Since the 
selection of these individuals was based on having been buried with 
an artisanal stone wrist-guard, this does provide further evidence for 
a class of specialized archers during the Bell Beaker period.
This was a first step hoping to explore the possibility of osteology- 
based classifications of specialized archery. The next step is for these 
processes to be applied to more individuals with similar archery 
burial contexts throughout the Bell Beaker domain and to develop a 
method to analyse individuals both separately and as entities within 
a greater population. Such a project is currently underway as a PhD 
thesis extending from this current study. The results of these inves-
tigations will be important to enhance the current understanding of 
warfare during the transition from the Neolithic to the Bronze Age 
as well as to better realise the functional significance of artisanal ob-
jects of war.
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